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1RZDGD\V WKH LPSOHPHQWDWLRQRIPHPEUDQHELRUHDFWRUV 0%5ERWK LQXUEDQDV LQ LQGXVWULDO
ZDVWHZDWHUWUHDWPHQWSODQWVLVLQFUHDVLQJGXHWRWKHEHWWHUTXDOLW\RIWKHWUHDWHGZDWHU>@
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7KH PDLQ GLVDGYDQWDJH RI 0%5 WHFKQRORJ\ LV PHPEUDQH IRXOLQJ FDXVLQJ KLJKHU RSHUDWLQJ
FRVWVGXHWRFOHDQLQJQHFHVVLWLHVDQGPHPEUDQHVUHSODFHPHQW6RPHZRUNVSRLQWRXWWKDWWKH
PDLQ FDXVH RI PHPEUDQH IRXOLQJ DUH H[WUDFHOOXODU SRO\PHULF VXEVWDQFHV (36 >@ ZKLFK
FRQVLVW RI WKH VXP RI WKH VROXEOH PLFURELDO SURGXFWV 603 DQG WKH H[WUDFWHG H[WUDFHOOXODU
SRO\PHULFVXEVWDQFHVH(367KHVHVXEVWDQFHVFDQEHIRXQGRQWKHEDFWHULDOFHOOVXUIDFHDQG
FDQEHTXDQWLILHG DVSURWHLQVDQGSRO\VDFFKDULGHV%HFDXVHRI WKLV VHYHUDO WHFKQLTXHV KDYH
EHHQVWXGLHGWRUHGXFHPHPEUDQHIRXOLQJLQ0%5SURFHVV

,Q WKLV ZRUN IRXOLQJ FKDUDFWHULVWLFV ZHUH VWXGLHG E\ WHVWLQJ DQ XOWUDILOWUDWLRQ PHPEUDQH ZLWK
DFWLYDWHGVOXGJHPL[HGOLTXRUIURPDQ0%57KHILOWUDWLRQUHVLVWDQFHZDVUHODWHGZLWKWKH(36









ZHUH DSSOLHG IRU SURWHLQV DQG FDUERK\GUDWHV UHVSHFWLYHO\ %RYLQH VHUXP DOEXPLQ %6$ DQG
JOXFRVHZHUHXVHGDVWKHSURWHLQDQGFDUERK\GUDWHVWDQGDUGV

)LOWUDWLRQ UHVLVWDQFH RI WKH PL[HG OLTXRU ZDV PHDVXUHG E\ WHVWV FDUULHG RXW LQ D FURVVIORZ
XOWUDILOWUDWLRQ ODERUDWRU\ SODQW 7KH PHPEUDQH PRGXOH XVHG LQ WKLV VWXG\ ZDV 5D\IORZ 
)LJXUH7KHHIIHFWLYHDUHDRIWKHPHPEUDQHZDVFPZLWKDSRUHVL]HRIP7KH
WRWDO ILOWUDWLRQUHVLVWDQFH5WZDVFDOFXODWHGDVWKHVXPRI WKHPHPEUDQHUHVLVWDQFH5P WKH
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)LJXUHV  DQG  VKRZ WKDW DV LQFUHDVHV WKH ILOWUDWLRQ UHVLVWDQFH LQFUHDVHV WKH (36
FRQFHQWUDWLRQ 7KHVH UHVXOWV FRQILUP WKDW WKH SRO\PHULF VXEVWDQFHV LQIOXHQFH RQ PHPEUDQH
IRXOLQJ%HVLGHVWKH(36FRQFHQWUDWLRQVREWDLQHGZLWK7ULWRQ;SURWRFROZHUHKLJKHUWKDQ
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VOXGJH 7KHUH LV QR KLJK HYLGHQFH RQ WKH UHODWLRQ EHWZHHQ WKLV SDUDPHWHU DQG WKH (36
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